screening on resistance to powdery mildew and leaf spot diseases.
From the beginning of the 21 st century, 11 new blackcurrant cultivars were released in the I. V. Michurin ARRIH and submitted to the State Cultivar Testing System: 'Divo Zvyaginoy', 'Karmelita', 'Malenkii Princ', 'Sensey', 'Talisman', 'Tamerlan', 'Charovnica', 'Chernavka', 'Shalun'a', and 'Elevesta' with black colored fruits, and 'Izumrudnoye Ozherel'e' with green colored fruits. Short descriptions of some recently released blackcurrant cultivars are given below.
'Charovnica' ('Minay Shmyrev' × 'Brödtorp'). Medium ripening time. It has high hardiness to winter damage and drought, field resistance to fungal diseases. The shrubs start cropping at an early age. Productivity 10.2-11.0 t ha -1 (3.0-3.3 kg shrub -1 ).
'Elevesta ' (3-6-59 × 29-55-5a) . Medium ripening time. It has high hardiness to winter damage and drought. It is resistant to gall mite. Productivity 11.0-12.0 t ha -1 (3.5-3.8 kg shrub -1 ).
'Lebeduscha' ('Poltava 800' × 'Chornij Zhemchug'). Medium ripening time. It has high hardiness to winter, drought and heat, good resistance to diseases. Self-fertile. Productivity 10.0-11.7 t ha -1 (3.0-3.5 kg shrub -1 ).
'Lyubava' ('Svyriai' × 'Brödtorp'). Medium late ripening time. It has good winter hardiness, resistance to powdery mildew and gall mite. The shrubs start cropping at an early age. Productivity 8.0-10.0 t ha -1 (2.4-3.0 kg shrub -1 ).
'Malenkii Princ' ('Öjebyn' × 'Chornij Zhemchug'). Early ripening time. It has high hardiness to winter damage and drought, medium resistance to heat. It is resistant to powdery mildew, tolerant to leaf spots, self-fertile. The shrubs start cropping at an early age. Productivity 11.5-13.6 t ha -1 (3.5-4.0 kg shrub -1 ).
'Talisman' ('Chornij Zhemchug' × 'Poltava 800'). Medium late ripening time. It has high hardiness to winter damage and drought. It is medium resistant to pests and diseases, self-fertile. The shrubs start cropping at an early age. Productivity 10.0-13.0 t ha -1 (3.0-4.0 kg bush -1 ).
'Tamerlan' ('Öjebyn' × 'Chornij Zhemchug'). Medium ripening time. It has high hardiness to winter damage and drought, sensitive to heat. It is resistant to diseases, tolerant to pests, self-fertile. The shrubs start cropping at an early age. Productivity 12.9-14.0 t ha -1 (3.9-4.3 kg shrub -1 ).
All cultivars are adapted to mechanical fruit harvesting except 'Elevesta', which has a spread shrub habit and needs more pruning. In 2004, cultivars from the I. V. Michurin ARRIH breeding programme ('Charovnica', 'Elevesta', 'Malenkii Princ', 'Tamerlan' and 'Talisman') were planted in the Pûre HRC at distances 2.5 m between rows and 1.0 m between plants. Cultivar 'Zagadka', which is widely grown in Latvia, was used as control. One to three plants of each cultivar were used for evaluation. No chemical plant protection and irrigation were used. Plants were evaluated for the following traits: yield (kg bush -1 ); mean weight of 100 fruits (g); organoleptic evaluation of fruits -taste (score 1-9, where 1 = the lowest positive evaluation and 9 = the highest positive evaluation) and skin thickness (score 1-9, where 1 = thin, 5 = medium thin and 9 = thick); winter hardiness; and susceptibility to diseases and pests (score 1-9, where 1 = no damages or symptoms detected, 9 = more than 75% of leaves, branches, buds damaged). In the I. V. Michurin ARRIH blackcurrant tests, the highest yield was harvested from cultivar 'Lebeduscha' (Table 1) . 'Talisman' had the lowest yield among the tested cultivars. In the two years of testing the highest average fruit size was observed for 'Tamerlan', 'Malenkii Princ' and 'Talisman'. (Table 1) . Gall mite and spider mite damage increased with planting age. 'Elevesta', 'Lebeduscha' and 'Lyubava' were the most resistant to gall mite among the tested cultivars, and no damage was observed on these cultivars. The most severe damage from bud mite were observed on cultivar 'Charovnica'. Damage by spider mite was similar for all cultivars.
Evaluation of newly released cultivars.
In Pûre HRC blackcurrant tests, the cultivars differed in ripening time, productivity, fruit quality and resistance to pests and diseases. 'Malenkii Princ' had the earliest ripening time, and 'Lebeduscha' had the latest among the tested cultivars (Table  2) . Of the tested Michurinsk cultivars, only cultivar 'Elevesta' had higher yield than the control cultivar 'Zagadka'. 'Talisman' showed similar productivity to the control. All Michurinsk cultivars had greater winter damage than the control cultivar, except for 'Talisman' that was similar to the control (Table 3 ).
The highest fruit weight was observed for cultivar 'Tamerlan'. Other cultivars had fruit size similar to the control, except 'Lebeduscha'. In the fruit degustation very good fruit taste was noted for cultivars 'Charovnica', 'Talisman' and 'Malenkii Princ'. Skin thickness was similar for all tested cultivars. 'Charovnica' had the thinnest fruit skin, and 'Tamerlan' had the thickest skin.
Damage by gall mite, leaf spots and powdery mildew was observed in the trial at Pûre HRC. In particular, leaf spots (anthracnose and septoria leaf spot (Septoria ribis (Lib.) Desm.)) had spread throughout the trial during the entire test period (Table 3) . None of tested cultivars showed high resistance to leaf spot, although the Michurinsk cultivars were less damaged than the control cultivar. They also showed good resistance to powdery mildew, but mildew infection during the test period was low in the trial in general. The number of buds damaged by gall mite increased with age of planting. All Michurinsk cultivars had greater gall mite damage than the control cultivar, with 'Malenkii Princ' and 'Charovnica' being the most damaged.
Adaptability to growing conditions, high, stable yield, adaptability to mechanical harvesting and resistance to main diseases and pests are main directions in blackcurrant breeding concepts today (AEèäåõèíà, 2001) . Newly released cultivars from I. V. Michurin ARRIH breeding programme, according to their description, have different ripening times, early beginning of production, good fruit quality and resistance to some pests and diseases (AEèäåõèíà, 2007 (AEèäåõèíà, , 2010 . In different growing conditions the cultivars show different response. Therefore, it is important to test cultivars in a wide range of agro-climatic conditions.
Cultivars showed different results in the test locations (Pûre HRC and I. V. Michurin ARRIH). 'Lebeduscha' was the most productive among Michurinsk cultivars at I. V. Michurin ARRIH, while 'Elevesta' was the most productive in Pûre HRC. In general, the productivity of Michurinsk cultivars at I. V. Michurin ARRIH was lower than it was described by authors (AEèäåõèíà, 2007 (AEèäåõèíà, , 2010 . This can be explained by unfavuorable weather conditions. In 2010, there were high temperatures and drought, which caused strong dropping of fruits and subsequent reduction of yield.
At Pûre HRC, most of the tested Michurinsk cultivars had lower yield than control, except cultivar 'Elevesta'. The lower yield can be caused by insufficient winter hardiness of the tested cultivars in Latvia conditions. Winter hardiness is the most important factor limiting blackcurrant cultivation in Latvia (Strautina and Lacis, 2000) . The climate in Latvia, in comparison with Michurinsk, is more maritime with cooler summers and milder winters, which usually are unstable. The climate at Michurinsk is temperate continental climate with warmer summers and stable cold winters.
There is increasing interest for blackcurrant cultivars with dessert fruits for the fresh market in Latvia. Berries for fresh consumption are expected to be of large size, good-looking, with good or very good taste and aroma (Trajkovski et al., 2000) . Skin thickness is also an important fruit quality parameter. Fruits with thinner skin are more acceptable for fresh consumption, whereas fruits with thicker skin are more suitable for fruit mechanical harvesting, transportation and have a longer shelflife. (Tani et al., 2006) . In Pûre the content of organic matter in soil is about 2.5%. In both growing locations, the highest fruit weight was observed for cultivar 'Tamerlan'. However 'Charovnica' is more appropriate for fresh consumption because of good taste and thin skin.
As no fungicide or insecticide was used in the trials, there was a natural infection background of diseases and pests. The main problems with blackcurrant production are connected with spread of gall mite and reversion virus (BRV), due to lack of effective chemical or cultural control measures against these (Pluta, 2012) . In both locations, Michurinsk and Pûre, damage caused by gall mite was observed in the plantations. The severity of damage differed between locations and cultivars. Cultivar 'Elevesta', which is described as resistant to gall mite (AEèäå-õèíà, 2007; 2010) had no damage in Michurinsk, although some was observed in Pûre. Cultivar 'Talisman', described as medium resistant to pests (AEèäåõèíà, 2007 (AEèäåõèíà, , 2010 , was one of the most damaged in Michurinsk. In Pûre, it was less damaged than other Michurinsk cultivars. 'Charovnica' had the most severe damage by gall mite in both locations. The different results can likely be explained by different species of gall mite in Pûre and Michurinsk, and more investigations are necessary.
In general, the cultivars 'Elevesta' and 'Talisman' showed the best results among the tested Michurinsk cultivars in Pûre HRC. However, further testing in larger plantings in different locations is necessary to evaluate the adaptability of these cultivars for growing in Latvia conditions.
